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[57] ABSTRACT 

An impact-impeding structure includes a pane which 
extends along a plane and has a front and a rear side, and 
an tmpact-impeding frame for the pane. The frame may 
include an outer frame member and an inner frame 
member received in the outer frame member, the frame 
members being provided at least at one of the front and 
rear sides of the pane with impact-impeding elements, 
and defining with- one another a labyrinthine gap situ- 
ated at a region of the impact-impeding elements and 
including a plurality of steps extending at least substan- 
tially parallel to the plane. The parts of the gap which 
interconnect the steps extend at an angle deviating from 
the normal to the plane of the pane and may have differ- 
ent widths which may decrease from the exterior to the 
interior of the frame arrangement In the alternative or 
in addition, at least one frame of the frame arrangement 
may be provided with a plurality of internal chambers 
which are delimited by lateral limiting surfaces that 
extend at an acute angle with respect to the plane of the 
pane and which may accommodate respective inserts, 
or such frame may include a plurality of parts that 
contact each other at contact surfaces which extend at 
least in part at an acute angle with respect to the plane 
of the pane, such as by extending along sawtooth- 
shaped courses. 

2 Claims, 5 Drawing Sheets 
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which has an improved impact resistance without hav- 

IMPACT-IMPEDING PANE/FRAME STRUCTURE ing an increased thickness. 

It is yet another object of the present invention to 
BACKGROUND OF THE INVENTION design the above structure in such a manner as to be 

The present invention relates to pane/frame struc- 5 able to deflect 8 Projectile which reaches and impacts a 
tures in general, and more particularly to a pane/frame frame member thereof. 

structure which has impact-impeding properties. A concomitant object of the present invention is to so 

There are already known various constructions of the ""f^f 1 ^ structure ofthc ^° ve type as to be rela- 
impact-impeding structures of the type here under con- ln * vcl V ^ m ™°f™<*™ ; mexpenave to manufac- 
sideration, among them such which include a pane ex- 10 tuz ? ^ yt ° ^J*? yct £ uable *°Pf«ior, t .„ 
tending along a plane and having a front and a rear side, J» keepmg ™* these objects and others which will 
and animpacVimpeding frame tor the pane, wherein the I* 00 ™ hereafter '. one featu _ r f ° f *• P rescnt 

frame includes an outer frame member and And inner uv «f° n reades » ™ mipact-impedrng structure 
frame member received in the outer frame member. The lt * m P h ^"f 8 \^ «tendmg along a plane and 
frame members are provided at least at one of the front 15 ^8 a bo ™ a tear ade, and impact-impeding 
and rear sides of the pane with impact-impeding ele- fna>e , m ^ { ° T Ac Pf*™ 6 ^V 1 "*"* °*™>te- 
ments of an aluminum alloy and definewith onTanother «!° usly m °^ r . ^ m f nb T and ^ ™" 

a labyrinthine gap situated at a region of the impact- 5?™ ? r< ^f 1Ved m ° ut « men ^ r - 
impeding elements and including a tingle stage extend- ,„ These fra^ememb^ are provided at least at one of Uie 
. 6 " ^TT? *rT 20 front and rear sides of the pane with unDact-imoedirut 

mg at least substantially parallel to the plane.ofthe pane. ■ „, Jt" ^fT_ iTIT j 7c • 45 

So, for instance, the German Patent DE-PS No. 2818 elem 1 f nts ° f " ^ umu » un ""toy. ^ define with one 
745 discloses a window or door structure of th7above ^SmrST^J^ " JF"" ° f 

type in which the casement frame member and the ^P***"^™? elements. The labyrinthine gap m- 
3*w ordoor opening frame member are made of „ ^f^^T^*"^^ 
profiled sections of aluminum, and wherein respective ^ mmaai £ t ^th „ £ vantageous of ^ 

imp^t-impedmg plates made of an alummum alloy are mventi ^ labyrinthine 8 has Twidth as 

gluedorwelded to Aeoutersuleor themner sideof the paraUel to th/p,^ 0 f the pane which is 

profiled alummum sections of the casement frame and difFerent between each of the steps. It is particularly 
of the opening frame. The mpact-unpeding plates are x ad^g^ when width decreases from the 
so conngurea at tne region or tne gap between the nteAot to ^ mterior of ^ 

means. Further- 

casement frame and the opening frame that ; a fold comes ^ ^ of ^ j^^^ ^ extend 

into existence m the width of the gap, this fold having a between the steps advantageously extend at an angle 
step at the area of the center of the impact^mpeding from a pe^ n a cular to ^ lane of ^ ^ 

plates, this step extending parallel to the plane of the 35 Asa result of the arrangement of a plurality of steps . 
window or door pane. • . at the region of the labyrinthine gap, the mcorning pro- 

It is further known to make the frames of a window, jectile which penetrates to the first step encounters a 
of a door and of a stationary glass pane of heat-msulated greater material thickness of the impact-impeding struc- 
composite profiled elements, m which a profiled alumi- tural part than in the known constructions. A perpen- 
num section is constructed as an impact-impeding stmc- 40 tfcuiariy arriving projectile must penetrate at the re- 
tural element, has a larger wall thickness than the other gj on of ^ labyrinthine gap through a plurality of exter- 
metalhc profiled element and consists of a special metal- na i contours at least some of which extend at an angle 
he alloy. Insulating rods which are situated between the with respect to the trajectory of such projectile, and in 
two profiled metallic rails or sections are connected each such encounter the projectile is deflected. The 
with the metallic rails by pressing respective metallic 43 projected surface of the projectile with respect to its 
webs of the metallic profiled rails against respective direction of movement is increased with each such de- 
longitudinally extending marginal bulges of the insulat- flection and this, in turn, results in a situation where a 
mg rods. At the region of the gap between the opening greater amount of the kinetic energy of the projectile 
frame and the casement frame, the impact-mipeding can be destroyed or absorbed in the impact-impeding 
metallic profiled rails form an abutment in the form of a 50 structural element due to such increase in the projected 
step which extends parallel to the plane of the window surface. 

or door pane. Outside the region of the labyrinthine gap between 

In the heretofore known constructions, when the the opening frame and the casement frame, the impact 
one-step labyrinthine gap between the opening frame resistance can be made more pronounced by so con- 
and the casement frame receives a direct hit or impact 55 structing the frame as to include a plurality of impact- 
by a projectile, only 50% at the most of the effective impeding components each of which is provided with a 
thickness of the impact-impeding structural elements is plurality of internal chambers delimited by lateral limit- 
available at this region for impeding the impact ing surfaces that extend at an acute angle with respect to 

SUMMARY OF THE INVENTION _ * e Pjf? or makin * frame ^ a 

60 plurality of impact-impeding components each of 

Accordingly, it is a general object of the present which consists of a plurality of parts that have respec- 
invention to avoid the disadvantages of the prior art rive contact surfaces that extend at least in part at an 

More particularly, it is an object of the present inven-* acute angle with respect to the plane of the pane. These 
tion to provide an impact-impeding pane/frame struc- measures for the improvement of the impact-impeding 
ture which does not possess the drawbacks of the 65 effect can also be employed in connection with station- 
known structures of this type. ary glass panes. 

Still another object of the present invention is to According to an additional facet of the invention, 
devise a structure of the type here under consideration there may be further provided a plurality of impact- 
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impeding structural elements accommodated in the tive customary aluminum profiled sections 4 and 5 that 
aforementioned internal chambers. These structural are provided with receiving grooves 6 and 7 for mar- 
elements are advantageously made of a material se- ginal bulges 8 and 9 of insulation rods 10, 11, 12 and 13. 
lected from the group consisting of aluminum alloy, Respective outwardly situated metallic webs 14 and 15 
steel, ceramic material and glass. It is particularly ad- S are pressed against the marginal bulges 8 and 9 of the 
vantageous when these structural elements are con- insulation rods 10, 11, 12 and 13 for connecting the 
structed as inserts consisting of . layered sheet-metal insulation rods 10, 11, 12 and 13 to the aluminum pro- 
components. The sheet-metal components have respec- filed sections 4 and 5. 

tive contact surfaces which contact each other in each The insulation rods 10, 11, 12 and 13 further include 
of the inserts and advantageously extend either at right 10 additional mar ginal bulges 16 and 17 which are con- 
angles to, or in parallel with, the lateral limiting surfaces nected to respective metallic profiled impact-impeding 
of the internal chambers. sections 19 and 20 in the same manner as described 

When the multipartite impact-impeding elements are above by being received in respective grooves and by 
employed, it is advantageous when at least one sheet- having respective metallic webs 18 deformed against 
shaped element is interposed between the contact sur- 15 them. 

faces of the parts and when this sheet-shaped element is The metallic profiled sections 19 and 20 of the win- 
of a different material than the parts of the impact- dow openilIg 3 ^ of the casement frame 2, 

impeding elements. The contact surfaces adyanta- which m constructed in an impact-impeding manner, 
geously extend along sawteeth-shaped courses. It is also delimit a labyrinthine gap 21 which includes three steps 
advantageous when these contact surfaces delimit re- 20 22 , 23 and 24 that extend parallel to a main plane 25 of 
spective gaps iwith one another. the panel for a window, door or a similar structure. 

Even the a^ve-menuoned measures result in a situa- ^ ^ of ^ labyrint hine gap 21 between the 
ton where the projectile unpacting the frame outside mdividml step s 22, 23 and 24 is different. In the exem- 
the region of the zap is forced to change its axially , _ , ,. r . - Al _ . - A , A . , , . 
directed propagation direction withixTthe impact- 25 ^r^T* % * " 

impeding strucmral components or elements. Evena ™' [? { . f*™"* '* e ^width of the gap 21 between 
change-of the axially ori^ted position in small steps ^ S *? S * 23 ^t 2 * d ~ reaS f ff m 

brings about a substantial improvement in the impact- ou ^ e t0 * e ***** * e ™ e mdlvldu ^ **P 

impeding effect widths a, b, c and d, which decrease from a to d, are 

30 indicated in FIG. 1 of the drawing. 
BRIEF DESCRIPTION OF THE DRAWING The It may also be seen in FIG. 1 of the drawing that the 

present invention will be described below in more detail parts of the labyrinthine gap which are situated between 
with reference to the accompanying drawing in which: the individual steps 22, 23, and 24, can be inclined at an 

FIG. 1 is a sectioned view of a part of an impact- a witn ^P^t to a normal to the plane of the 

impeding window constructed in accordance with the 35 window opening frame 3. Thus, a projectile that may 
present invention; enter tne £ a P 21 in a direction substantially normal to 

FIG. 2 is a view similar to FIG. 1 but of a modified main P 1 " 6 25 of me structure is deflected from its 

construction; original trajectory upon contact with the respective 

FIG. 3 is a view similar to FIGS. 1 and 2 but of a laterai wal1 that delimits the respective sep 22, 23 or 24. 
further modification; 40 Th e exemplary embodiment of the invention that is 

FIG. 4 is a view similar to FIGS. 1 to 3 but of a still illustrated in FIG. 2 of the drawing differs from that 
further modification; and depicted in FIG. 1 basically in that respective impact- 

F1G. 5 is a view similar to FIGS. 1 to 4 but of yet impeding profiled sections 26 and 27 of the window 
another modification. opening frame 3 and of the casement frame 2 are pro- 

45 vided with internal chambers 28 and 29. These internal 
DETAILED DESCRIPTION OF THE chambers 28 and 29 are delimited by respective lateral 

PREFERRED EMBODIMENT surfaces 30 that extend at an acute angle )3 with respect 

Referring now to the drawing in detail, and first to to the main plane 25 of the window, door or similar 
FIG. 1 thereof, it may be seen that the reference nu- structure. In the exemplary embodiment illustrated in 
meral 1 has been used therein to identify a pane of an 50 Fig. 2 of the drawing, the internal chambers 28 and 29 
impact-impeding structure of the present invention have relatively large dimensions. However, the internal 
which will be described below as embodied in a case- chambers 28 and 20 could also have slot-shaped config- 
ment window. However, it is to be understood that the orations and there could be provided a larger number of 
present invention is equally applicable for use in other them. 

types of windows, such as sash windows, in doors, or 55 Even in this exemplary embodiment, a projectile 
even in conjunction with stationarily mounted window penetrating into such an internal chamber 28 or 29 is 
panes. In the construction depicted in FIG. 1, as well as deflected upon contacting the respective inclined lateral 
in the modified constructions which will be described surface 30 delimiting the respective internal chamber 28 
later in conjunction with FIGS. 2 to 5, the pane 1 has or 29 from its original direction of movement This has 
front and rear sides and has impact-impeding properties. 60 the advantage that the impact-impeding effect of the 
In the construction of FIG. 1, the pane 1 is surrounded metallic profiled sections 26 and 27 is enhanced, 
at its marginal portion by a casement frame 2 which In the exemplary embodiment of the present inven- 
consists of heat-insulated composite profiled sections. tion which is illustrated in FIG. 3 of the drawing, the 
The inner casement frame 2 is received in an outer internal chambers 28 and 29 are filled by respective 
window opening frame 3 which is also constituted by 65 inserts 31 and 32. These inserts 31 and 32 are composed 
heat-insulated composite profiled sections. The case- of individual sheet metal layers which thus form a plu- 
ment frame 2 and the window opening frame 3 are rality of separating surfaces which are capable of con- 
provided at the inner side of the window with respec- tributing to the deflection of a projectile. 
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The separating surfaces of the sheet metal layers that 
together form the inserts 31 and 32 can extend either 
perpendicularly to or in parallel with the delimiting 
surfaces 30 of the internal chambers 28 and 29. The first 
possibility is illustrated in FIG. 3 f while the second 
possibility is shown in FIG. 4 of the drawing. 

Instead of the inserts 31 and 32 that consists of sheet 
metal layers or lamellae, the internal chambers 28 and 
29 can also be filled with structural parts which consist 
of steel, ceramic material, glass, or of a special alumi- 
num alloy. 

FIG. 5 of the drawing shows an impact-impeding 
window in which respective impact-impeding profiled 
sections 33 and 34 of the window opening frame 3 and 
of the casement frame 2, which are arranged at the 
outside of the window structure, consist of a plurality of 
parts. In the illustrated construction, each of the pro- 
filed sections 33 and 34 consists of two individual parts 
35 and 36, or 37 and 38. The connecting surfaces of the 20 
respective individual parts 35 and 36, or 37 and 38, 
which together constitute the respective profiled sec- 
tion 33 or 34, extend along sawtooth-shaped courses. 
The respective individual parts 35 and 36, or 37 and 38 
are connected with one another by means of screws, by 25 
gluing or by welding. 

It may be seen in the illustration according to FIG. 5 
that the sawtooth-shaped surfaces of the individual 
parts 35 and 36, or 37 and 38, delimit with one another 
respective gaps 41 and 42, or 39 and 40. 

Sheet-metal elements or lamellae may also be inserted 
into these gaps 41 and 42, or 39 and 40. Such sheet-metal 
elements or lamellae may consist of a material that is 
different from that of the aforementioned profiled sec- 
tions 33 and 34 

Extruded or rolled profiled sections have a different 
density and quality at their outer surfaces than in their 
interiors. This different quality and density results in an 
increased hardness and toughness of the material at such 
outer surfaces. 

When these outer surfaces are arranged in the interior 
of the respective impact-impeding structure or compo- 
nent and when they extend at an acute angle with re- 
spect to the normal to the main plane of such structure 45 
or component, then a projectile which abuts such an 
outer surface region is initially more pronouncedly 
decelerated and is further deflected from its initial di- 
rection of movement, so that the impact-impeding ef- 
fect is improved in two respects. 

By resorting to the use of the aforementioned mea- 
sures, there is obtained a higher class of impact-imped- 
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ing action, without any increase in the thickness of the 
impact-impeding components. 

The measures which have been discussed above in 
conjunction with their utilization in illustrated exem- 
5 plary embodiments relating to casement windows can 
also be used in doors and immovable glass pane struc- 
tures. The impact-impeding structural parts can also be 
constituted by unitary or multi-part plates which are 
connected and/or encapsulated with profiled rails of 
10 aluminum, of other metals, of wood, of synthetic plastic 
materials, or of a combination of these materials. 

While the present invention has been described and 
illustrated herein as embodied in specific constructions 
of impact-impeding structures, it is not limited to the 
details of such particular constructions, since various 
modifications and structural changes are possible and 
contemplated by the present invention. Thus, the scope 
of the present invention will be determined exclusively 
by the appended claims. 
What is. claimed is: 

1. An impact-impeding structure, comprising 

(a) a pane arranged in a plane and having front and 
rear sides; 

(b) impact-impeding frame means for supporting said 
pane, said frame means including 

(1) an outer frame including a first longitudinal 
impact-impeding section arranged on at least one 
side of said pane; and 

(2) an inner frame arranged within said outer frame 
and 

including a second longitudinal impact-impeding 
section arranged on said one side of said pane co- 
planar with said first impact-impeding section, said 
first and second impact-impeding sections each 
having a continuous stepped profile comprising a 
plurality of steps, each step including lateral and 
longitudinal portions, said profiles being arranged 
opposite each other and having corresponding 
configurations to define a labyrinthine gap therebe- 
tween, said gap having a longitudinal width de- 
fined between corresponding lateral step portions 
of said sections which decreases in the direction 
toward said plane, whereby when a projectile pen- 
etrates said gap, the projectile is deflected through 
the gap to deplete the kinetic energy of the projec- 
tile and minimize the risk of the projectile damag- 
ing said pane. 

. 2. Apparatus as defined in claim 1, wherein at least 
one of the steps of said profile of said impact-impeding 
sections is arranged at an angle (a) relative to a plane 
perpendicular to the plane containing said pane. 
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